Sentinel-1 and Sentinel-2 time series breakpoint detection as part of the South African Land Degradation Monitor (SALDi) by Urban, Marcel et al.
Sentinel-1 and Sentinel-2 time series breakpoint detection as part of the 
South African Land Degradation Monitor (SALDi)
© ESA/NASA/Tim Peake
Marcel Urban 1,  
A. Hi rner ² ,  J .  Z iemer 1,  M.  M.  Muel le r 1,  U.  Gessner 2,  J .  Baade 3,  B.  Mogonong 4,
T.  Morgenthal 5,  G.  Feig 4,  A.  Ramoelo 6,7,  K.  Heckel 1,8 ,  H.  S.  Nghiya lwa 1 & C.  Schmul l ius 1
1Department For Earth Observation, Friedrich Schiller University Jena (FSU), Jena, Germany, 2German Aerospace Center, German Remote Sensing Data Center, Oberpfaffenhofen, Germany, 3Department Of 
Geography, Friedrich Schiller University Jena (FSU), Jena, Germany, 4South African Environmental Observation Network (SAEON), Arid Land Node, Kimberley, South Africa, 5Department Of Agriculture, Land 
Reform And Rural Development (DALRRD), Pretoria, South Africa, 6Scientific Services, South African National Parks (SanParks), Pretoria, South Africa, 7Department Of Geography, Geoinformatics & 
Meteorology, University Of Pretoria, South Africa, 8Earth Observation Services Jena GmbH (E|O|S), Jena, Germany
South African Land Degradation Monitor (SALDi)
Land Degradation:
“the many human-caused processes that drive the decline or loss in biodiversity, ecosystem 
functions or ecosystem services in any terrestrial […] ecosystems” (IPBES 2018).
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South African Land Degradation Monitor (SALDi)
▪ project aims to implement novel, 
adaptive and sustainable tools for 
assessing land degradation
▪ six study regions (100 km by 100 km) 
- across the climate gradient from SW to 
NE South Africa
▪ goal is to take advantages of high 
spatial-temporal EO and in situ 
information as well as modeling
approaches 
▪ improve land degradation 
management in politics as well as 
communal and agricultural 
management
Figure 1. Land cover in southern Africa and location of SALDi study areas in
South Africa. 1: Overberg, 2: Kai !Garib, 3: Sol Plaatje, 4: Mantsopa, 5:
Bojanala Platinum, 6: Ehlanzeni (data source: ©ESRI 2013, simplified MODIS
Land Cover from FRIEDL et al. 2010)
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South African Land Degradation Monitor (SALDi)
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Figure 3 . Breakpoint Detection from Sentinel-1 (left) and Sentinel-2 (right)
time series.
Marcel Urban et al. – IGARSS 2021 – Sentinel-1 and Sentinel-2 Time Series Breakpoint Detection 6
Sentinel-1
VH & VV intensities time series
temporal median filter (kernel = 5)
sobel filter (kernel = 5)
number of breakpoints in time series
BanDiTS
(Breakpoint Detection in Timeseries for Sentinel-1 -
https://github.com/marlinmm/ BanDiTS) 
Sentinel-2
indices time series (e.g. NDVI, SAVI, etc.)




(Breaks For Additive Season and Trend – Python 




Figure 4. Number of breakpoints in
the Sentinel-1 time series (2015 -
2020) for Ehlanzeni (the southern part
of the KNP is located in the northeast)
& Sol Plaatje (black outline shows the
protected areas) (left). Sentinel-1 VV
and VH derived breakpoints per land
cover class (in %) (National Land
Cover (2017)) (right). (contains
modified Copernicus Sentinel data
[2015 - 2020]).
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Ehlanzeni
Sol Plaatje
Results – Sentinel-1 
Figure 5. Example Agricultural Dynamics: Number of breakpoints in the Sentinel-1 time series (2015 - 2020) (left). Sentinel-2 time-lapse
(RGB: Bands 12/8A/4) (derived from EO Browser, Sinergise Ltd.) (right).
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Results – Sentinel-1 




Figure 6. Example Plantation Regrowth and Clear-Cuts: Number of breakpoints in the Sentinel-1 time series (2015 - 2020) (left).
Sentinel-2 time-lapse (RGB: Bands 12/8A/4) (derived from EO Browser, Sinergise Ltd.) (right).
Results – Sentinel-1 
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Figure 7. Example land surface changes and erosion potential (e.g. from forest to macadamia plantations): Number of breakpoints in the
Sentinel-1 time series (2015 - 2020) (left). Sentinel-2 time-lapse (RGB: Bands 12/8A/4) (derived from EO Browser, Sinergise Ltd.) (right).
Results – Sentinel-1 and Sentinel-2
Figure 8. Comparative analysis of breakpoints in Sentinel-1 (left) and Sentinel-2 (middle) time series. Sentinel-2 time-lapse (RGB: Bands
12/8A/4) (right) (derived from EO Browser, Sinergise Ltd.) (contains modified Copernicus Sentinel data [2016 - 2019]).
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▪ evaluation of synergetic potential between Sentinel-1 and Sentinel-2 and both methods 
(BanDiTS and BFAST) 
▪ validation of findings – adaption of methodology
▪ upcoming field trips 
▪ exchange with cooperation with our local stakeholders from different fields (e.g. natural and socio-
economic scientists, local administration, farmers, etc.)
▪ integration of results and methods in SALDiCube
▪ development towards the mapping of degradation potential from synergy between optical and 
radar time series (e.g. surface moisture dynamics, bare earth index)
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